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SYSTEM AND METHOD FOR PROVIDING 
CUSTOMIZED RING BACK TONES USING A 

GATEWAY SWITCHING NODE 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to a system and method for 
alerting calling parties that their calls are ringing called 
parties, and more particularly to a system and method for 
providing Custom Ring Back Tones via a GateWay SWitch 
ing Node. 

[0002] While the invention is particularly directed to the 
art of Wireless telecommunications, and Will be thus 
described With speci?c reference thereto, it Will be appre 
ciated that the invention may have usefulness in other ?elds 
and applications including Wireline telecommunication sys 
tems. 

[0003] A ring back tone is a ringing sound that a calling 
party hears on the calling party terminal When calling a 
called party terminal. Traditional ring back tones are simple, 
audible signals such as tones, beeps, etc., sent by the 
telecommunications network to the calling party terminal to 
let the calling party knoW that the call they are attempting to 
make to a called party has been put through and has reached 
the called party terminal. The ring back tone the calling party 
hears on the calling party terminal simulates the ringing alert 
sent to, and produce by, the called party terminal that is used 
to alert the called party that the called party terminal is being 
called. 

[0004] Telecommunications Service Providers have begun 
providing a Custom-Ring Back Tone (CRBT) Which enables 
the called party to replace the traditional ring back tone With 
a ring back tone of their choosing such as a snippet of a song, 
a bit of ?lm dialog, a recorded voice message, or other sound 
effects. Typically, telecommunication systems customers 
Wanting CRBTs subscribe to this service and the telecom 
munication system Service Providers send the CRBTs to the 
terminals of the calling parties Who call them. The subscrib 
ers, also knoWn as the called parties, can have different 
selected CRBTs provided to different groups of one or more 
calling party terminals, if so desired. 

[0005] The CRBT is provided to the calling party terminal 
on the voice path of the call leg and therefore, any calling 
party terminal can receive a CRBT, regardless of the make 
or model or Whether the call is placed from a mobile or 
landline number. CRBTs are stored on one or more servers 

in the Service Provider’s telecommunications netWork. 
When custom ring back service subscribers receive a call, 
the Service Provider’s content management application 
checks to see if the subscriber has assigned that caller a 
CRBT, and if so, the sends a command to the server, 
activating the selected audio clip instead of a standard ring. 

[0006] Conventional implementations providing CRBTs 
use either the originating sWitching node, that is the sWitch 
ing node servicing the calling party, or the serving sWitching 
node, that is the sWitching node servicing the called party, to 
provide the CRBT to the calling party terminal from the 
CRBT Server. These conventional implementations require 
extensive provisioning at many sWitching nodes since there 
are many originating and serving sWitching nodes in a 
Service Provider’s telecommunications netWork. Further 
more, there are typically only a small number of CRBT 
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Servers in any given telecommunications netWork, and With 
the sWitching nodes spread out over many locations, even 
nationWide, the large numbers of connections often must 
span many miles imposing severe signaling demands on the 
netWork. These connections are often made via the Public 
SWitched Telephone NetWork (PSTN) or inter-exchange 
carrier netWorks further complicating the signaling 
demands. 

[0007] It is desirable to provide a neW and improved 
system and method of providing CRBTs Which solves these 
problems. 

SUMMARY OF THE INVENTION 

[0008] A system for providing CRBTs to calling party 
terminals calling called party Wireless terminals in a Wireless 
communications netWork is provided. The system includes a 
CRBT Server for providing CRBTs, and a GateWay SWitch 
ing Node connected to the PSTN and a plurality of Wireless 
communications netWork sWitching nodes for providing a 
centraliZed interface therebetWeen. The GateWay SWitching 
Node routes incoming calls from the PSTN to the Wireless 
communications netWork sWitching nodes for connection to 
the called party Wireless terminals and connects the CRBT 
Server With the calling party terminals for providing the 
CRBTs thereto. 

[0009] A method for providing CRBTs to calling party 
terminals is also provided. The method includes routing calls 
from calling party terminals from the PSTN to a GateWay 
SWitching Node, routing the calls from the GateWay SWitch 
ing Node to the different sWitching nodes serving called 
party Wireless terminals in a Wireless netWork, determining 
that the calling party terminals are to receive CRBTs, 
determining the CRBTs to be provided, creating voice paths 
through the GateWay SWitching Node betWeen a CRBT 
Server and the calling party terminals, sending the CRBTs 
from the CRBT Server to the calling party terminals via the 
voice paths, and creating voice paths betWeen the calling 
party terminals and the corresponding called party terminals 
for voice communication therebetWeen. 

[0010] Further scope of the applicability of the present 
invention Will become apparent from the detailed descrip 
tion provided beloW. It should be understood, hoWever, that 
the detailed description and speci?c examples, While indi 
cating preferred embodiments of the invention, are given by 
Way of illustration only, since various changes and modi? 
cations Within the spirit and scope of the invention Will 
become apparent to those skilled in the art. 

DESCRIPTION OF THE DRAWINGS 

[0011] The present invention exists in the construction, 
arrangement, and combination of the various parts of the 
device, and steps of the method, Whereby the objects con 
templated are attained as hereinafter more fully set forth, 
speci?cally pointed out in the claims, and illustrated in the 
accompanying draWings in Which: 

[0012] FIG. 1 is a block diagram illustrating a telecom 
munications system as Well as a system for providing 
CRBTs to calling party terminals; 

[0013] FIG. 2 in a How chart illustrating a method for 
providing CRBTs; and 
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[0014] FIG. 3 is a message How diagram illustrating one 
example of at least some of the messaging used When 
providing CRBTs. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0015] Referring noW to the draWings Wherein the shoW 
ings are for purposes of illustrating the preferred embodi 
ments of the invention only and not for purposes of limiting 
same, FIG. 1 provides a vieW of the preferred system 
according to the present invention. As shoWn, FIG. 1 illus 
trates portions of a telecommunications system shoWn gen 
erally at 10. The telecommunications system 10 includes a 
Wireless telecommunications netWork 12, also referred to as 
a Wireless network. The Wireless netWork 12 can be a CDM, 
GSM or other type of Wireless netWork. The Wireless 
netWork 12 is connected to the Public SWitched Telephone 
Network (PSTN) 14 for providing telecommunications ser 
vices therebetWeen. In this manner, a plurality of calling 
parties, using calling party terminals 161-16n can commu 
nicate With a plurality of called parties by calling the 
corresponding called party terminals 181-181,. The calling 
party terminals 16, Which can also be referred to as phones, 
are connected the PSTN and can be Wireline terminals, or 
Wireless terminals connected to the PSTN via a Wireless 
telecommunications netWork. The called party terminals 18 
are Wireless terminals, also referred to as Wireless phones or 
cellular phones, communicating With the calling party ter 
minals via the Wireless netWork 12 and the PSTN 14. 

[0016] The Wireless netWork 12 includes a plurality of 
Base Stations 20 for providing over-the-air communications 
via Wireless connections 22 to Wireless terminals in their 
proximity, such as the called party terminals 18. The Wire 
less netWork 12 also includes a plurality of sWitching nodes, 
Which can include Wireless sWitching nodes or Mobile 
SWitching Centers (MSCs) 26, connected to the Base Sta 
tions 20 for setting up calls and routing calls to/from the 
Wireless terminals 18. Typically an MSC 26, such as MSCl, 
is connected to one or more Base Stations 20, such as BS 11 
through BS In, so as to provide Wireless communications to 
the Wireless terminals 18 in one or more geographic areas, 
also knoWn as cells. The Wireless netWork 12 includes a 

plurality of MSCs 26, (shoWn as MSCl-MSCn), each con 
nected to a corresponding group of one or more Base 

Stations 20 (shoWn as BSll-BS1n through BSnl-BSnm). 

[0017] A GateWay MSC 30 is connected to the PSTN 14 
for receiving incoming calls from the PSTN made to the 
Wireless terminals 18 in the Wireless netWork 12. The 
GateWay MSC 30 is also connected to the MSCs 26 for 
routing calls, and call messaging, to/from the appropriate 
MSCs to enable calling party terminals 16 to communicate 
With called party terminals 18. In this manner, the GateWay 
MSC 30 provides a centraliZed interface betWeen the MSCs 
26 of the Wireless netWork 12 and the PSTN 14 for receiving 
incoming calls from the PSTN made to called party Wireless 
terminals 18 served by the MSCs as described in further 
detail beloW. 

[0018] A CRBT Server 34 is connected to the GateWay 
MSC 30 via a knoWn connection an example, Which should 
not be considered limiting, can include an ISUP trunk. The 
use of a centraliZed GateWay MSC 30 enables CRBT Server 
34 to be more closely coupled With the GateWay MSC than 
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conventional CRBT sWitching node schemes. In conven 
tional CRBT systems, many MSCs must be connected to the 
CRBT Server, and many of the these connections must span 
vast distances and use PSTN or inter-exchange carrier 
netWorks. The use of a GateWay MSC 30 enables the CRBT 
Server to be located near the GateWay MSC and connected 
via a simpler more robust connection. This reduces the 
signaling demands on the Wireless netWork 12, improves 
reliability and reduces costs. 

[0019] The CRBT Server 34 includes storage means for 
storing a plurality of CRBTs, Which can include, but are not 
limited to snippet of a song, a bit of ?lm dialog, a recorded 
voice message, or other sound effects. The storage means 
can be integrated into the CRBT Server 34, or it can be 
closely coupled to it and located in a data server or another 
knoWn manner. 

[0020] The Wireless netWork 12 includes one or more 
Location Registers, Which can include one or more Home 

Location Registers (HLR), one of Which is shoWn for 
simplicity at 38. The HLR is a database containing Wireless 
subscriber information for the called party including service 
subscription information, service restrictions and supple 
mentary services information. This information can be used 
by the GateWay MSC to determine that the called party is 
authoriZed to utiliZe CRBTs, Which should then be sent to 
the calling party terminal 16. The HLR database also can 
include information that can be used by the GateWay MSC 
30 for routing the call to the called party Wireless terminal 
18. 

[0021] Referring noW to FIG. 2, the operation of the 
system for creating CRBTs shall be described as a method 
of providing CRBTs as shoWn generally at 100. The calling 
parties call the called parties from the PSTN at 102 by 
dialing the called party phone numbers on the calling party 
terminals 16. The PSTN 14 routes the calls to the Wireless 
netWork 12, and the calls are routed to the GateWay MSC 30 
Which receives them at 104. The GateWay MSC 30 acts as 
an interface for receiving incoming calls from PSTN 
directed to a plurality of different Wireless terminals served 
by a plurality of different serving MSCs 26. It should be 
appreciated that in this example a single GateWay MSC 30 
is used for the purposes of simplicity and that more than one 
GateWay MSC 30 can be used in large Wireless netWorks for 
routing the calls to the appropriate serving MSCs and called 
party terminals 18 as Well as providing them With CRBTs 
from one or more CRBT Servers 34 as described herein. 

[0022] In step 106, it is determined that the calling parties 
are to receive CRBTs. In one example, Which should not be 
considered limiting, the GateWay MSC 30 consults With the 
HLR 38, such as via SS7 messaging, or in another knoWn 
manner, to determine that the incoming calls coming from 
the calling parties are directed to subscribers having sub 
scription privileges authorizing the use of CRBTs Which are 
to be sent to the calling party terminals 16 in place of 
traditional ring back tones. 

[0023] The GateWay MSC 30 sets up call legs having 
signaling paths to the called party terminals 18 at 108 and 
the called party terminals are alerted to alert the called 
parties that they are receiving calls. The GateWay MSC 
connects the call legs to the appropriate sWitching nodes 26 
in the Wireless netWork (MSCl-MSCn) serving the called 
party Wireless terminals 18, and the appropriate Base Sta 
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tions (BSl l-BS1m through BSnl-BSnm) to create the call legs 
between the Gateway MSC 30 and the called party wireless 
terminals. The serving MSCs, can be the wireless terminal’s 
home MSCs or they can be different MSCs, referred to as 
visiting MSCs, if the wireless terminals 18 are roaming. The 
visiting MSCs can be in a wireless network different than 
wireless network 12. This step can be performed simulta 
neously with one or more other steps described herein. 

[0024] After it is determined that the calling parties are to 
receive CRBTs, the proper CRBTs to be provided are 
determined at 110. A subscriber to the CRBT service can 
choose a CRBT upon subscribing, or in any suitable manner, 
and the desired CRBT can be stored in the CRBT Server 34 
and associated with the subscriber, the called party, in a 
known manner. 

[0025] The Gateway MSC 30 then creates call legs having 
voice paths between the CRBT Server 34 and the calling 
party terminals 16 at 112. The Gateway MSC creates the call 
legs in a known manner. 

[0026] The CRBT Server then sends the CRBTs, deter 
mined in step 110, to the calling party terminals 16 at 114. 
The CRBTs are sent from the CRBT Server 30 to the calling 
party terminals 18 over the call leg voice paths established 
in step 112. CRBTs can be sent to any phone, including Plain 
Old Telephones, also known as landlines, via the PSTN 
because the CRBTs are sent over the call leg voice paths. 
The CRBT is sent to the calling party terminals 16 while the 
called party terminals are ringing to let the calling parties 
know that the called party terminals have been reached and 
are ringing. 

[0027] The called parties typically answers their phones at 
116 at which time the Gateway MSC at 118 disconnects the 
calling party call legs to the CRBT Server and connects the 
call legs to the call legs of the called party terminals thereby 
creating call legs, having voice paths, connecting the calling 
party terminals to the called party terminals. Alternatively, if 
the called parties do not answer, Voice Mail systems may be 
connected to the call legs thereby connecting the calling 
party terminals 16 to the Voice Mail systems. 

[0028] Referring now to FIG. 3, a message ?ow diagram 
is shown generally at 200 illustrating one example, which 
should not be considered limiting, of using ISUP messaging 
to provide CRBTs using the Gateway MSC 30. A single 
calling party terminal 161 and called party terminal 181 are 
used in this example for simplicity, though it should be 
appreciated that the Gateway MSC 30 can handle large 
numbers of such calls simultaneously. 

[0029] The call from the calling party terminal 161 is 
routed from the PSTN to the Gateway MSC, as shown at 
202, which receives the incoming call as described in step 
104 above. The Gateway MSC 30 is responsible for routing 
the call to the serving MSC, MSCl, serving the called party 
wireless terminal 181, which routes it to the called party 
terminal via the appropriate Base Station BS 1 1. 

[0030] The Gateway MSC 30 communicates with the 
HLR at 204, using a known messaging protocol, such as for 
example SS7, to determine that the calling party terminal is 
to receive a CRBT as described above at step 106. 

[0031] The Gateway MSC 30 rings the called party wire 
less terminal 181 by sending an Initial Address Message 
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(IAM) message to the Serving MSC 26, as shown at 206. 
The Serving MSC 26 responds to the Gateway MSC 30 with 
a Address Complete Message (ACM) at 208, and the Serv 
ing MSC ?nds and rings the called party terminal at 210 to 
alert the called party of an incoming call. 

[0032] The Gateway MSC 30 also creates a voice path to 
the CRBT by sending an Initial Address Message (IAM) 
message to the CRBT Server at 212. The HLR can provide 
information for selecting the CRBT Server if the wireless 
network 12 includes more than one. The IAM message 
passes the Calling Party Number and the called party 
terminal’s Mobile Directory Number (MDN) to the CRBT 
Server for establishing the voice path. 

[0033] The CRT Server 34 sends an ACM to the Gateway 
MSC 30 at 214 so that a voice path can be cut through from 
the CRBT Server to the calling party terminal as described 
in step 112 above. The CRBT Server sends the CRBT to the 
calling party terminal 161 via the call leg voice path at 216 
while the Serving MSC 26 is ringing the called party 
terminal 181 at 210. 

[0034] The called party, or a Voice Mail system, answers 
the call as described in step 116 and shown at 218 and the 
Serving MSC 26 sends a Answer Message (ANM) to the 
Gateway MSC as shown at 220. The Gateway MSC 30 then 
disconnects the calling party’s leg to the CRBT sending a 
Release message (REL) to the CRBT Server as shown at 
216. The CRBT Server releases the trunk and its internal 
resources associated with the call at step 118, described 
above, and sends a Release Complete (RLC) message to the 
Gateway MSC 30 at 224. The call leg voice path is estab 
lished at 228 connecting the calling party terminal 16 to the 
called party terminal 18 for providing voice communications 
therebetween. 

[0035] The Gateway MSC 30 acts as a centraliZed inter 
face between the PSTN and the MSCs, MSCl-MSCn, serv 
ing the wireless terminals 18 and as such, the Gateway MSC 
can handle many incoming calls from different calling party 
terminals and provide CRBTs via the CRBT Server to many 
different calling party terminals at the same time. It should 
be appreciated that other variants of this messaging scheme 
can be used to provide CRBTs using a Gateway switching 
node, such as for example using an Internet Protocol (IP) 
connection for providing voice communications between the 
calling party terminal 16 to the called party terminal 18, in 
which case SIP protocols can be used in place of the ISUP 
messaging used in the example of FIG. 3. 

[0036] The above description merely provides a disclosure 
of particular embodiments of the invention and is not 
intended for the purposes of limiting the same thereto. As 
such, the invention is not limited to only the above-described 
embodiments. Rather, it is recogniZed that one skilled in the 
art could conceive alternative embodiments that fall within 
the scope of the invention. 

We claim: 

1. A method for providing Custom Ring Back Tones 
(CRBTs) to calling party terminals calling corresponding 
called party wireless terminals in a wireless communications 
network, the wireless communications network communi 
cating with the Public Switched Telephone Network (PSTN) 
and having a plurality of switching nodes connected to a 
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plurality of base stations for providing over the air commu 
nications to the called party wireless terminals, the method 
comprising: 

routing calls from the calling party terminals from the 
PSTN to a Gateway Switching Node providing a cen 
traliZed interface between the PSTN and the plurality of 
switching nodes; 

routing the calls from the Gateway Switching Node to the 
different switching nodes serving the called party wire 
less terminals; 

determining that the calling party terminals are to receive 
CRBTs; 

determining the CRBTs to be provided; 

creating voice paths through the Gateway Switching Node 
between a CRBT Server and the calling party termi 
nals; 

sending the CRBTs from the CRBT Server to the calling 
party terminals via the voice paths; and 

creating voice paths between the calling party terminals 
and the corresponding called party terminals. 

2. The method de?ned in claim 1, wherein the step of 
determining that the calling party terminals are to receive 
CRBTs comprises consulting with one or more Location 
Registers. 

3. The method de?ned in claim 2, wherein the step of 
consulting with one or more Location Registers includes 
consulting with a Home Location Register to determine that 
the called parties are authorized. 

4. A system for providing Custom Ring Back Tones 
(CRBTs) to calling party terminals calling called party 
wireless terminals in a wireless communications network, 
the wireless communications network communicating with 
the Public Switched Telephone Network (PSTN) and having 
a plurality of switching nodes connected to a plurality of 
base stations for providing over the air communications to 
the called party wireless terminals, the system comprising: 

a Custom Ring Back Tone (CRBT) server for providing 
CRBTs; and 

a Gateway Switching Node connected to the PSTN and 
the plurality of wireless communications network 
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switching nodes for providing a centralized interface 
therebetween, the Gateway Switching Node receiving 
incoming calls from the PSTN made by calling party 
terminals to the called party wireless terminals and 
routing the incoming calls to the wireless communica 
tions network switching nodes for connection to the 
called party wireless terminals, and the Gateway 
Switching Node connecting the CRBT Server with the 
calling party terminals for providing the CRBTs 
thereto. 

5. The system de?ned in claim 4, wherein the CRBT 
Server is connected to storage means for storing CRBTs 
provided by the CRBT Server. 

6. The system de?ned in claim 4, wherein the Gateway 
Switching Node is a Mobile Switching Center. 

7. The system de?ned in claim 4, wherein the plurality of 
switching nodes are Mobile Switching Centers. 

8. An apparatus for providing Custom Ring Back Tones 
(CRBTs) from one or more CRBT Servers to calling party 
terminals calling called party wireless terminals in a wireless 
communications network, the wireless communications net 
work communicating with the Public Switched Telephone 
Network (PSTN) and having a plurality of switching nodes 
connected to a plurality of base stations for providing over 
the air communications to the called party wireless termi 
nals, the apparatus comprising: 

a Gateway Switching Node connected to the PSTN and 
the plurality of wireless communications network 
switching nodes for providing a centralized interface 
therebetween, the Gateway Switching Node receiving 
incoming calls from the PSTN made by calling party 
terminals to the called party wireless terminals and 
routing the incoming calls to the wireless communica 
tions network switching nodes for connection to the 
called party wireless terminals, and the Gateway 
Switching Node connecting the one or more CRBT 
Servers with the calling party terminals for providing 
the CRBTs thereto. 

9. The apparatus de?ned in claim 8, wherein the Gateway 
Switching Node is a Mobile Switching Center. 

10. The apparatus de?ned in claim 8, wherein the plurality 
of switching nodes are Mobile Switching Centers. 

* * * * * 


